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SPECIAL FORECASTS AND WARNINGS-WEATHER AND CROPS. 
WEATHEB WARNINGS. 

Lly 8. C. ~JHANKENPIELI),  Supervising Forecarrter. 
[Datcd: \V~*:11lwr Ihireau, Washinrtm. 11. C . .  M n y  23. 1919.1 

The first warning of the month wis issued a t  0 3 0  1). m., 
April 6. It was an advisory warning to open ports on 
Lake Michigan for increasing east winds, with ritin or 
snow, on the following clay. At the time there wiw $1 
Colorado disturbance over western Nebraska with :I 
northeastward movement, and strong winds and rii.iiis 
occurred as .forecast, with also some severe thundersqualls 
along the northwest shore. 

On the evenin of the 8th a soutliwestern disturlmice 

ment to the eastward, and a t  10 p. in. southeast storm 
warnin were ordered along tho Gulf coast froin Bay St. 
Louis, &IS., to Ca~~ahelle.  Fla. The suhset uent niove- 

had been nnticipateil, and only fresh winds occyrred oil  
the following day. On the morning of the 9th, with tlic 
storm center over Oklithonia, tttlvirory wiumiiigs of frcrh 
to strong northeast to north winds were sent to open port.; 
on Lake Michi an, and iiioclerntely strong wiiitls occurred 

having been repeated 011 the ~nor~iing o€ t.he 1 Ot.11. By the 
afternoon of the 10th the tlisturhancc wits ceiitrnl. over 
Wisconsin, with a decided pressure fall to the enstwud. 
and a t  6 1). ni. southwest storni warnings were ordered 
along the Atlantic Coast from Portland, Me., to Norfolk, 
Va., for strong soutli;~ejt.\l-incls, to begin by the following 
morning. At 10:30 1'. m. the wiwiiings were estc~nded to 
Eastport, Me. Strong winds occurred geiiernlly ns fore- 
cast, New York City reporting 11 velocity of 60 niiles nn 
hour from the south on the 11 tli. 

The display of storni warnings on the Great Lakes \\-as 
resumed for the season on the 15th, ancl a t  10 a. m. of that 
day northeast stonn warnings were ordered for Lakes 
Michigan and Huron and central and western Lake Erie, 
and small-craft warnings for Lake Superior. At this time 
a disturbance that first appeared over Nevada on the 
morning of the 12th was central over northern Illinois, 
with a slow, but steady, eastward morement. At 3:30 
p. m. advisory warnin J for fresh and possibly moderatelp 
strong northeast w i n k  were sent to Litke Ontario ports. 
Strong winds occurred as forecast, and on the morning 
of the 16th, with the storm center over Ohio in more 
marked form, northeast warnin s were continued on 

changed to northwest, while southwest warnings were 
' ordered from Buffalo to Oswego, N. 1'. Southeast 

warnings were also ordered along the Atlantic coast froin 
Deleware Breakwater, Del., to PortlitntI, Me., and south- 
west warnings from Baltimore, Mil., to Hatteras, N. C. 
At 3:30 p. m. northeast warnings were also ordered on 
extreme eastern Lake Superior, ancl sou theast warnings 
at 10 p. m. on the Maine coast eitst of Portland. All 
of these warnings were justified by the subsequent 
occurrences. 

of the 23cl there WRS ax niottcrnte cle- 
resaion over the "a pper Mississippi Valley and the western 

bpper Lake Region, with a strong and cold high area to 
the northwestward, atnd northwest warnings were ordered 
at 10 a. m. on Lake Superior and on Lako Michigan from 
Milwaukee, Wis., and Ludington, Mich., northward, strong 

was central over 5 esas with a promise of further deTelop- 

ment of the (listurbtmce wais more to tlic nort '1 iwm1 thnii 

during the nig % t of the 9th and on tlie loth, the wxriiings 

Lake Huron from A1 ena to Mac 8' inaw City, Mich., and 
those on Lake Erie P rom Cleveland, Ohio, to Erie, Pa., 

On the morn' 

win& with rain possibIg turning to snow being forecast. 
At 3:30 p. m. the iiorthwe~t warnings were extencled on 
Lake Huron from Mnckinaw City to Alpena, and a t  10 
1'. m., with the dkturbtlncc over nortlieastern Ohio, 
north\sest warnings u-ere also orderctl for the balance of 
Luke Huron imcl for Lake Erie as far east a s  Erie, Pa. 
On the niorning of the Nth ,  with the storm central over 
Lake On titrio, northwest warnings were ordered for that 
lake, and at 13 noon for the Atlantic coast from Norfolk to 
13oston. All of these warnings were fully verified except 
in the immetlinte vicinit 

By the nioriiiiig of &e 25th the storni center had 
rea.chet1 southern Mnine, and the Atlaiitic coast warnings 
w r c  coiit,iuuecl from Sand?; Hook, N. d., to Boston, and 
estendecl nort1i:vnrd to Eastport, Me. These warnings 
were also justifid, escept on the coad of Maine. There 
were no other stnrriis during tlie month, and there were 
I W  s t,oriiis wit.Iic~u t wnrnings. 

of Boston. 

CWLD-WAVE AND FROST WARNINGS. 

High prcssurc prcwii1e.d ovcr the int.erior dist,rict,s east 
of t,he Missi.;sippi Riwr on the mornin of the lst,  and 
1ie:wy fiwt,s occurr(x1 HS fiir south ns t, ! le northern or- 
t.ions of ~ : i 1 x i . n i a . ,  Georgia, mid Soutli Cmolina. 2 o s t  
wiriiings were t,hw issued for the Southern States as 
ftir south :is iiort,lierii E'1orid:i and for freezing tempera- 
burrs i~i1.1) S~iutli CtirolIiin., n n d  cui the mornin of the 2d 
light frost nc.cui-rec1 :is fair snut,h :is cei1t.r:i.l 4 orida, and ' 

frwziiig tempcra~bure t.o t,lie North Cnrolina-South 
cliirihlii :a line. Warniiigs were agrtin issued for freezing 
temperatures on the morning of t,he 3d in West Virginia, 
Virgini:i , Mnr ~lnnd, nud the District of Columhia, and 
for frost.s us f' iir sc-1ut.h iis ceiitrnl Florida. These wa,rn- 
it193 iwre d s o  rerified 2)s :t ~~I in le ,  alt,hougIi the tempera- 
tures it1 the Dist.rict of Coliinihin and onstern Maryland 
did not quit,c.. fnll t,o t41io freoziiig point. 

011 t.ho moriii;ig of tlic loth wnniit!gs of frost, con- 
t,iiigciit upon clcnring wc:itlwr, wcro issued for tdie interior 
of t,lie Enst. Gulf St.utes niid cent,ra.l n.nd wetern Tennes- 
see, hut the fnll in temperatmure was not, sufficient and 
110 fros t.s occurred, nlthough the iveatlier cleared and 
frost,s occurred in Arkansns. 

of t,he 13tmh pressure wns quite high 
oyer tlie lower &io Valley, witB cool clear weather, 
nnd t,l= forecnsts for West Virginia, Virginis, and Mary- 
liiiid cont,:iincd n ~ i l r ~ i i ~ ~ g  of possible frost on the follow- 
ing morning. Again no frost occurred owing to the 
rii i t ]  onstwiird inovcnieii t of R western depression. 

of t,he 17th over 
ctmtral Tenllc.ss~~ and nortliern Ala % nma were not fore- 
cast. Frosts were forecast for the mon:ing of the 18th 
over sout,hern Virginia, t,he Carolinas, the interior of 
Alnba.ma. mid Mississippi, northern and cen tral Geor ia, 
Tennessee, Kentucky, and southern Ohio, and t % ey 
occurred generally os forecast'. 

Frosts were also foreciist for t,he niorning of the 19th 
over tho Ohio Valley, the lower Lake region, and the 
At.l:iiit.ic St.at.es from southern New Eiigland to North 
("tirolitiii., slid tlic furt?ciist wcis correct, escept a.long the 
A t.l:un tic cocist. 

On the moriiiu 
. 

'l'lie light frost,s on tlic mornin 
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Other forecasts for portions of the Atlantic States on 
the 30th, 31st., 25th, 36tsh, nud 29th were also generally 
rerified. 

No cold-wave wa.rnings were issued during the month. 

SPECIAL UPPER-AIR FORECASTS. 

Specir.1 forec.asts of surface and upper-air condit~ions 
were mnde daiIy for tlie Unit,ed States Army and Nnvy 
and the Post, Office Deptirt,ment,. These forecasts were 
found to be of great, prnctical benefit t.0 n l l  concerned, 
and the have apparent,ly hecome a n  estahlislied fen tme 
of the ? orec.ast. work. Ihr ing  t,hc mont81i of April Ma.]’. 
Theodore C. Ma.cnulay, of the United States Army Air 
Service, completed a coast,-to-coast flight in ail aero- 
plane, and upon the completion thereof he forwarded 
t,he following telegram to the Chief of the Weather 
Bureau : 

Coast-to-roast, and rrturn tliglit. ron,plet~ed t~li-vcn t.hirty today 
(4pril 1s) coyring fifty-five hundrvd milts in !he and nnv-half days 
mth total flylng hme of fort.y-four hours. Rincerdy apprcciat.c your 
valuahle cooperatinn. 

31.4CA 1, LAY, 

WdRNINGS FROM OTHER DISTRICTS. 

Cl,.ica.go, nl., ForPcast Di$tiict.-Tlie nioii t,li was 
marked b ra.t,her frequent storm moremeu tj over t.ho 
forecast, Jst.rict. AS 11. consequence, t,Iie teni erntmw 
was veriable, but, for the most part considerah{- tiliove 
t,he seasonal normal during the first half of t,he ninnth 
and below during t$he secoild h l f .  Ri1iilfrtll \vas frequent 
in the Middle States, but, mrhile greater t.hnn t.lie nioii thly 
normal, escessive amounts were recorded iii oiilg IL few 
instances. The out~atnnding featmure of t.he entire moil t41i 
was the sma.11 amount, of sunsl?iiie in vnrious ortions of 

month. 
Aside from t,he regular forecnst,s tlie w m i i i p  during 

t,he month were confined to advices RS to probalde fro&. 
These wnrniii were necessary a t  t.he 1;egiiniii:g of tlie. 
month oiily !? or southern Missouri, est#rernr sont,heni 
Illinois, tuid sout~lieastern Kansas, hecnuse the coldition 
of veget.atioii in ot,her sections had not, adrnnccd to t.110 
(Ian er point.. At, the close of the mont.li? however, t,liis 
con a ition was reticlied all over t,he region, escept in t,ho 
more northorlv nncl west,erly sect,ions. 

Frost and freezing-tem erature warnings were issued 

assure movement eastward of two well-marked low-prt. * -  

areas across the Middle States, aiid on the 9th for w~stern 
Missouri, aiid ngnin on tlie 10th for the ent,ire St.at.e of 
Missouri, and these were almost, fully verified. 

On t.he 15tmh, 16th, and 17th similar warnings were 
issued for Ih i sa s ,  on t.he 15t.h for west mid cent,ral 
Missouri, nnil on t.he 16t.h and 17t.h for a11 Missouri and 
southerti Illinois, following t.he movement east.ward of 
mobher dist,urhance. These, t.00, were rerified, with the 
exception of the last warning for west and central Kmstis, 
ns that State by the moilling of the lSt,h had come under 
t,he influence of a northwestern low-pressure area,, which 
caused a shift of the winds t.0 southerly. 

Warnings were issued on t.he 21st for sout.hemtern 
Wisconsin and northeastern Illinois as  a high-pressure 
area approached the Lake region from t.he up er Missis- 
sippi Valley, and these *ere fully verifiel By the 
morning of the 23d an area of hi h pressure of great 

pus 7l ed slowly southeastward over the Middle St.ates, 

the district., and especially during t,he secolid P itllf of the 

for Kansas on the 7t.h, 8t E , 9tmh, and loth, followiiig the 

m nitude had developed in the a ort,hwest, and t,his 

producing abnormally low teni eratures orer a. vast area. 

freezing temperature were issued well in advance of the 
wave, and it was not until the evenine of the 26th that 
the influence of the high terminated in he eastern portion 
of the forecast district. 

Another high-pressure area, but of lesser magnitude 
than t,he preceding one, pushed down from Manit,oba 
over t,he upper Mississippi Valley and Great Lakes 
region during t,he 27tmh-28tjh. By that time, even, 
ve etat.ion in the fn.r Northwest, had not developed 

were sent to isconsiii, Miiuiesotn, and nort,henstern 
IOWA., witsli ensuing verifications, with t.he esception of t.he 
port,ion of Iowa mdicat,ed, where cloudy weather devel- 

Warnings were issued for South Dakota and Nebraska 
and western Kansas on the 30th in advance of another 
iiorthwesteni high-pressure area, hut the verification of 
t,liese warnings was confined t.0 South Dakota and western 
and cent.rri.1 Nebraska as  t,lie high lost, intensity and was 
followed immediately by a l>arometric disturbance. 

While t.hese warnings were iven wide dist,ribution. no 
estiniat,r of their vnlue cn.n R e well determined. It, is 
,robable, however, that, garden t,ruck was prot,ected t.0 a 
Lrge est,ent,. 

A spccia.1 witit1 nntl weather forecast, was sent to t’he 
observer 2i-t Heltm, Mnnt., April 34 for Satsiirda.y the 
26th. ii i  coiinect.ion with t.lie “Flying Circus” of the 
United S tdes  Army avia.qoi? ndvert,ising t,he Fifth 
1ihert.y loan, t l ~ d  the i)retliction of fnir  w e a h r  wit.h 
moderate winds was fnrt4iiiiiit.ely Tcrified. The observer 
st Helena has reporteil t.l:at. the forecast WRS much 
npprecinted.-Il. J. Cnx. 

N e w  OrGans, La.. Fowcast Ui.shict.--St.orn~ warnings 
ordered 9 % )  p. in., April 8, for the Tesns coast,, Velasco 
to Port Art,liur, were verified. 

Small-craft. warnings were disylnyed on the Texas 
roast, on t,lie 6th and on the Lonisiana. cmst on t.he 9th. 

C’oltl-ware warnings ilisplqvd over central and eastern 
Okhhomn nnd northwest,ern ,4rkansns, April 9, were 
psrt,ially verified. 

Fire-wen ther warnings were issued for Okla.homa and 
Arkansas on April 6 a111r1 were jnst,ified.-l. IIL C%nP. 

T)r n w r ,  (Mo.  , Fnrr~msii I~isti*bcb.-Warn ings of frost. o r  
frcczing t.einperat.ure were issumi on right. dt~ys during t,lic? 
first. hrilf nf April and on four d n v s  during t.he 1nt.ter half. 
The wn.rnings were fully ~ e i i f k d  in nearly all cases. 
While freezing temperatures occurred in t,he northern 
half of t,ha dist,rict., wWetat.ion was too hackward t.0 be 
injured. Tn the lat,ter kdf of tho mont,li higher t.empera- 
t.ures pre-r-ailed and fruits made rapid progress. The 
frosts wore light niid thc claniagc, if an)-, was slight..- 
F. H. B~rudmhirry. 

Snii Fr~~iiris(w, P~i l . ,  Forecast Didrict.-Tht?rc? werc iio 
wvwe st,orms tlm.ing April in t,he Sfin Frmcisrn Forecast, 
lIist.rict.. Tompwnt.urns : ~ w r n p d  slightly ahove normti1 
and the minfall wtis deficient, esccpt. in westcmi Oregon, 
western Wnshington, cst,rcme iiort,hwrstern Cdifornia, 
and sout,hwest.ern Idaho. 

During t,he first, decade barometric pressure was unusu- 
d ly  low over t.he Aleutiim Islmds, and it. was necessary 
to display st.orni warninas on t,he 3d a t  north Pacific coast 
st,at.ionu and on t.he 5tIi along the 1iort.he.m California 
CoRst., and small-craft. warninos on t,he 15th and 19th at 
nort.hs1-n coast, st.ations. The?Los Angeles official hoist,ed 
st.orm warnings on t,he 6t,h in his dist,rict, which were 
rerified. 

As this condition was well mar ! -ed, warnings of frost and 

m’ si1 k cientrly to rec uire warnings, but, on the 28th advlcea 

oped. 

- 
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During the middle decade barometric pressure w w  During t,he last decade barometric pressure over the 
unusually high over the Aleutian Islands, which resulted Aleutian Islands was relatively low, and rain, with unset- 
for the'most part in fair weather in this dist.rict,. There tled weat,her, prevailed for several days in the northern 
were numerous frosty mornings in the N0rt.h Pacific. port.ion of t,lie dist.rict, including northern California. 
States aiid on two or threc. niornings frost, formed in Live-st,ock warnin were issued on the 34th to laces 
northern California. Warnings for same were issued in 
every instance. E. -4. BPa1.s. 

in t,he North Pacific P tat,es, and they were fully veri l ed - 

RIVERS AND FLOODS, APBIL. 1919. 

ALFRED J. HENRY, Meteorologist h i  Charge., 

Statim. 

Keakuk, Iowa ................................ 
Warssw,lII. 

E&;llMb.: , 
Loulslrma,Mo 

................................. ............................... ............................... ................................ 
- ........... -. 

Flood8 o)i, t7w Atlrirctic ~~(i.i,,t;.Cig~..-OWhig t o  t.he light 
snow covcr and the absence of torrentid riims, there were 
no dest,ructive floods in this region during the month. 
In New England the Connecticut River reached flood 
stage n t  two oiiits only, viz, White River Junc.t.ion, 
Vermont and $artford, C!onii. The rivers of the South 
Atlantic States did not reach flood stage! esrept on the 
Santee, where a moderate flood prevailed ahout3 t,he 
middle of the month below 'the jmiction of the Wateree 
and the Congnree. 

Enst !fci.lj drainage.-In this district, likewise! only 
li ht local floods were recorded. The Tonihigbee R.i\-er 
o B Alabama was above the flootl stage on April 2:  tlie 
Pearl River of Mississippi wm above flood stage on April 
19. No material dn,nin.ge resulted. 

West Odf  d,.n;i,r.ri.~F.----Tlie upper Trinity wm in flood 
on severs1 &ys of the nioittlt, nncl the Rio Grtiiide in New 
Mexico rc~a.clit.d flood stage during tlie last r lwnt lr .  of t h r  
month. 

Nimissippi. rbni t m l t  >-- J I.is.s~s.sippi R.i w r  . -For tho t,liirt 1 
consecut,iw year tliere has lieen no flood of consecluenrc 
in the Mississi )pi helow Cniro snd only light t.o niorlemtc 
floods above k t  . Louis. Agicult.ura.1 lnnds along that. 
ort.ion of t.he st.ream between Dawnport, Iowa, and 

Luisiana, MU., suffered more or less by overflow in 
19'15, 1916, and 1918. In  191s t,hc hidinn Grave Levcc 
broke a t  a stage of 17.4 feet on the Quincy, Ill., gnge. 
Since a stage of I i . 5  feet was reitched a t  Quincv oii 

The det.ails are showit in Tahle I. 

Frnm- To- 
-. . -. . .  

Apr. 21 Continued at Cnd nf mouth. Tnnrbigbtr,. 

I - - 1I'fSt Prarl: 

Apr. 22 Do. 1)cmopoliu. Ala.. ...................... 
Apr. IS Do. Pearl: 
Apr. 13 I DO. Jackson. Miss. ......................... 
Apr. l i  I Do. Columbia, Miss.. ...................... 

I-ir less Iinzardous proposition. Yet, hy reltsoii of the 
great fert.ility of the soil, the incentive to take the risk 
( i f  loss 1)y overflow is so compelling that., except for such 
times RS an early overflow prevents the putting in of 
(.*PO IS, the lnnds are always under cultivation. 

+he Mississippi below Cairo was a.t f l o d  stage on the 
lirs t, of t.he moil t.h hetmeen Mem )his and Arkansas City, 
Ark. Tlte crest of this rise rem 1' led Vickiburg, Miss., on 
the 15t'h. md ptsscd theiicc slowly down stream as a 
inotlcrnte freshet,. The only overflow so far recorded was 
t.li:it of dmut  400 square miles in Mississippi, most,lv be- 
t.\\reeii tho Yn.zoo and Mississi )i rivers. 

The 1t);wr stretr*hrs of the €A inois River wew in flood 
tlie c.11 t iro mont.h; t h ~ t  portion xlmve Peorin from tho tst, 
to the 15th. Timely warnings were issued in all C ~ C S .  

.4pprn.rinirttc loss by Joorls. Apr i l .  1919. 
. . . . . .  - - . .. - ........ .- - . 

... ..... 

property. 

..... ....... 
......... I ..................... .......... 

April ,  1919. 

District. 

Davenport, i i n v a . .  
Vicksburg, Miss.. 

_- . .- __ - . - 
TABLE I.---Flood stages i l k  the Atlant ic  dminage dwing the ,))umth of 

Feel. 
39. 

.211ove flood 
Fl,,o,l , stages-dates. 
rlsge. 

:From--/ ro- 

I-- .- -- 

From- To- Stage. Date. 
--__--- 

Feet. 
(HI 2 14.4 1 

12 I.. ..... ..... 
I 

................ 

Crest. 

Frct. 
15.5 I 4  
19.x yao 

10.9 13 

i . 5  12 

12.5 15 
12.2 1;-19 

.PlwOve flood 
stagesAates. Flood 

I I 

t March. 


